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[57] ABSTRACT

- A movie sound camera wherein the motor for the

sound shaft of the sound recording unit 1s started by a
self-arresting rotary programming device prior to com-
pletion of the circuit of a sound amplifier, and the cir-
cuit of the amplifier is completed prior to starting of
the motor for the pull down in response to movement
of camera release from the idle position. When the re-
lease is returned to the idle position, the programming
device automatically arrests the motor for the pull-
down prior and the motor for the sound shaft subse-
quent to opening of the amplifier circuit. The pro-
gramming device further controls the sequence in
which the film is pressed against the sound shaft and
biased against the second recording head of the re-
cording unit in response to movement of release from
the idle position. The programming device forms part
of a control unit and is rotated by a motor which is
started in response to movement of release to or from
the idle position.

23 Claims, 4 Drawing Figures
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MOTION PICTURE CAMERA WITH SOUND
| RECORDING MEANS

_BACKGROUND_OF THE INVENTION

The present invention relates to motion picture cam-
- eras'in general, and more particularly to improvements
1n motion picture cameras which are equipped with
means for recording sound on motion picture film dur-
ing the making of exposures. Still more particularly, the
invention relates to improvements in motion picture
cameras of the type wherein the film exposing and
dsound recording units comprise discrete film transport-
Ing means. S

In presently known motion picture cameras of the
above outlined character, ‘the camera release serves to
effect movements of parts which must engage the film
during the making of exposures and simultaneous re-
cording of sound as well as to actuate all electrical
components of the film exposing and sound recording
units. Therefore, the movement of camera release from
its idle position necessitates the exertion of a relatively
large force. This, in turn, renders it difficult, especially
for a beginner, to move the release from idle position at
the relatively slow speed which is needed to effect
- vartous movements of mechanical parts as well as the
-actuation of electrical components in an optimum se-
quence. As a rule, such manipulation of the release
necessitates ‘much concentration which detracts the
operator’s attention from the subject' or scene to be

photographed. Moreover, and since the movement of

release from idle posmon hecessitates the exertion of a
substantial force, the camera is likely to shake durlng

the making of initial and/or last exposures of a series. If

the sequence in which the various operations are
started is not an optimum sequence, the start of sound
recording does not coincide with the making of first
‘exposure Or exposures of a series; as a rule, the record-
ing of sound is delayed so that, during reproduction,
~ the first images are projected without sound.

. It was already proposed to reduce the distance be-
tween idle and operative positions of the camera re-
lease by mounting the mechanical film engaging com-
ponents of the film exposing and sound recording units
in such a way that the distance between their operative
-and inoperative positions is relatively small or ex-
tremely small, i.e., as small as absolutely necessary 1n
order to start the film in operative and to arrest the film

in idle position of the release. This creates other prob-

lems, especially during threading of film into the mo-
tion picture camera, because the distance between
cooperating film engaging components of the two units
is much too small for rapid and convenient introduc-
tion of the leader of fresh film into the film exposing
and sound recording units. Therefore, many motion
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2
'SUMMARY OF THE INVENTION

An object of the mmvention 1s to provide a motion
picture camera wherein the sequence in which various

-parts engage the film or are disengaged from the film 1s

not affected by the manner in which the release is actu-
ated to move from or back to idle position.

Another object of the invention 1s to provide a mo-

tion picture camera wherein various movements are
started and terminated and various electrical compo-
nents energized or deenergized in a predetermined
sequence irrespective of whether the camera 1s manip-
ulated by a begmner or by an expenenced photogra-
pher.
A further object of the invention 1s to provide a mo-
tion picture camera wherein the movement of release
to or from the idle position necessitates the exertion of
a small force even though such movement invariably
triggers the activation or deactivation of many mechan-
ical and/or electrical or electronic parts in an optimum
sequence.

“An additional object of the Invention is to provide a
motion picture camera of the above outlined character
which is designed to allow for rapid and convenient
threading of fresh film or removal of exposed film.

Still another object of the invention 1s to provide a
novel and improved sound recording unit for use in

- motion picture cameras.
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‘picture cameras which employ a sound recording unit

‘must embody costly and bulky auxiliary features which
enable the user to thread a fresh motion picture film
~ with a minimum of delay For example, it was proposed
to place certain film guiding elements on the cover for
the film chamber or to couple such elements with the

60

cover in order to provide more room for threading of 65

the film when the cover is held in the open position. All
this contributes to bulk, complexity and cost of the
camera.

‘Another object of the invention is to provide a novel

and improved control unit which is embodied in the

improved camera and insures the starting and/or termi-

nation of various movements and/or operations in a
predetermined sequence.

The invention is embodied in a motion picture cam-
era which comprises film exposing and sound recording
units respectively having first and second film engaging
means movable between operative and inoperative
positions (the film exposing unit preferably comprises a
first film transporting means, such as a pull-down, and
a prime mover for the first film transporting means; and
the sound recording unit preferably comprises discrete
second film transporting means, such as a driven sound
shaft and a pressure roller which is movable from inop-
erative to operative position to thereby press the film
against the sound shaft, and a discrete prime mover for
the sound shaft of the second film transporting means),
a camera release which is movable between idle and
second positions, and a self-arresting third unit having
control means (e.g., a programming device in the form
of a rotary control element) which is operative (a) to
automatically effect movements of the first and second
film engaging means to operative positions in a prede-
termined sequence in response to movement of the
release to second position, (b) to thereupon prepare
the release for rendering the sound recording unit inop-
erative to movement of the release to idle position, (c¢)
to thereupon render itself inoperative while the release

_dwells in the second position, (d) to effect movements

of first and second film engaging means to inoperative
positions in response to movement of release to the idle

position, (e) to thereupon prepare the release for oper-

ation the control means in response to renewed move-
ment of the release to second position, and (f) to there-
upon render itself inoperative while the release dwells
in the idle position. -

The camera preferably further comprises electrical

‘components (such as a sound amplifier and switch

means for opening or completing the circuit of the
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amphtfier) which form part of the sound recordmg unit
and are activatable by the control means in response to
movement of the release to second position.

The novel features which are considered as charac-
teristic of the invention are set forth in particular in the 5
appended claims. The improved motion picture camera
itself, however, both as to its construction and its mode
of operation, together with additional features and
advantages thereof, will be best understood upon pe-
rusal of the following detailed description of certain 10

specific embodiments wnh reference to the accompa-
nymg drawing.

BRIEF DESCRIPTION OF THE DRAWING

- FIG. 1 is a fragmentary diagrammatic elevational !5
view of a motion picture camera Wthh embodles the
Invention; S | |

- FIG. 2 is a partly elevational and partly vertlcal sec-
tional view of the control unit;

'FIG. 3 is a plan view of the structure shown in FIG 2 20
and |
FIG. 4 is an enlarged view of a detail as seen In the

dlrectlon of arrow A in FIG. 3.

DESCRIPTION OF THE PREFERRED 25
| - EMBODIMENTS

~ FIG. 1 shows a motion picture camera with sound
recording means (pOpularly known as movie sound
camera) which comprises a housing or body 1, a pic-

ture taking lens 2, a view finder whose rear optical 30
element is shown at 102, a hollow pistol grip handle 3,

a release 4, a self-arresting third unit or control unit 5,

a film exposing unit 6, a sound recording unit 8 having

a sound amplifier 9, and a battery or another suitable
source 10 of electrical « energy. The energy source 10 js 35
preferably installed in the interior of the handle 3.

The third unit or control unit 5 further comprises a
prime mover 11, preferably a gear motor, having an
output shaft 11a (FIGS. 2 and 4) which serves to rotate
a programming device or control element 12 best 40
shown 1n FIG. 3. The control element 12 comprises two
eccentric portions 13, 14, a substantially cylindrical or
drum-shaped cam 1§ with three suitably distributed
and configured projections or lobes 16, 17, 18, a disk-
shaped contact member 19 having an exposed conduc- 43
tive layer 20 at that end thereof which faces away from
the motor 11, and two strip-shaped insulators 21, 22
applied to or embedded in the layer 20. The layer 20 is
tracked by three parallel elastic contacts 23, 24, 25
(hereinafter called tongues) of an electric starting 50
switch 26. The distribution of tongues 23-25 is such
that the outer tongue 23 is located in the path of move-
~ment of the insulator 21 and engages the latter in the
zero or starting position (shown in FIGS. 2-4) of the
control element 12, that the outer tongue 25 is located 33
in the path of movement of the insulator 22 and en-
gages the latter when the motor 11 rotates the control
element 12 through 180° from the zero position of
FIGS. 2-4, and that the tongue 24 permanently engages
the conductive layer 20 of the contact member 19. The 60
insulators 21, 22 respectively enable the control ele-
ment to render itself inoperative (by arresting the
motor 11) in the zero position and the second position
(at 180° from the zero position) of the control element.

As shown in FIG. 4, the outer tongues 23, 25 of the 65
starting switch 26 of the control unit 5 are connected
with the outer contacts 28, 29 of a second starting
switch 27 ‘(hereinafter called master switch) which

4

cooperates with the release 4. The median tongue 24 of
the starting switch 26 is connected .in series with the
motor 11 by means of a conductor 30, and the motor
11 is connected in series with one pole of the energy
source 10 by a conductor 31. A further conductor 32
connects the other pole of the energy source 10 with
the median contact 33 of the master switch 27. When
the release 4 is idle, the median contact 33 of the mas-
ter switch 27 engages the outer contact 28. It will be
noted that the median contact 33 is longer than the
outer contacts 28, 29 and extends into the bifurcated
inner end portion 34 of the release 4 which is pivotable
on a pin 37 fixed to the housing 1. A helical return
spring 38, one end convolution of which is attached to
a post 39 of the housing 1 and the other end convolu-
tion of which is attached to the bifurcated end portion
34, tends to pivot the release 4 in a counterclockwise
direction, as viewed in FIG. 4, so as to maintain the
median - contact 33 in engagement with the outer
contact 28 while the release dwells in the idle position.
The outer tongues 23, 25 of the switch 26 are respec-
tively connected with outer contacts 28, 29 of the mas-
ter switch 27 by means of conductors 35, 36.

The lobes 16, 17, 18 of the cam 15 constitute trips
which respectively serve to actuate normally open elec-
tric switches 40, 41, 42 (shown in FIG. 3) in predeter-
mined angular positions of the control element 12.
When the switch 40 is closed, it completes the circuit of
a prime mover 43 (preferably an electric motor) form-

ing part of the sound recording unit 8 and mounted on
one arm of a two-armed oscillatable carrier lever 44.

The carrier 44 1s pivotable on a fixed shaft 45 which is
mounted in the housing 1 and carries a washer or spht

ring 46 serving to prevent movements of the carrier in

a downward direction, as viewed in FIG. 3. That por-
tion of the shaft 45 which extends between the housing
1 and the carrier 44 is surrounded by the helices of a
torsion spring 47 serving to bias the carrier in a coun-
terclockwise direction, as viewed in FIG. 2. To this end,
one leg 48 of the torsion spring 47 bears against a por-
tion la of the housing 1 and the other leg 49 of the
spring 47 bears against the one arm of the carrier 44.
The purpose of the torsion spring 47 is to urge the
output shaft S0 of the motor 43 against the periphery of
a friction wheel 51. The one arm of the carrier 44 is
further coupled to a holder or link 52 for a film engag-
Ing and biasing member 53. The biasing member 53 has
an internal chamber 53a for a plunger 56 of the link 52
and a helical spring 54 which reacts against the plunger
and bears against the biasing member 53 so as to urge
the latter upwardly, as viewed in FIG. 2, toward a
sound recording head 55 in the housing 1. When the
biasing member 53 is spaced apart from the recording
head S5, the spring 54 is free to expand and to maintain
the plunger 34 1n abutment with an internal shoulder or
stop 57 in the chamber 53a.

In order to compensate for the wetght of the motor
43 and blasmg member 33 in all angular positions of
the carrier 44, the other arm of this carrier supports a
counterwelght 58. The mass of the counterweight 58
and its distance from the axis of the shaft 45 are se-
lected in such a way that the counterweight balances
the weight of the motor 43 and biasing member 53 and
thus relieves the torsion Sprmg 47. The end portion §9
of the other arm of the carrier 44 abuts against the
eccentric portion 14 of the control element 12. The
counterweight 58 can be omitted if the motor 11 is
mounted on the other arm of the carrier 44, i.e., the
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motor 11 can constitute a counterweight for the blasmg
member 53 and motor 43,

The friction wheel 51 is ngld with a film-engagmg |

sound shaft 60 which is rotatable (but cannot move

axially) in a bearing 61 secured to the housing 1. The
sound shaft 60 extends beyond the friction wheel 51
(see particularly FIG. 3) and is located opposite a film-
engaging pressure roller 62 which is rotatable on a stud
63. The stud 63 is secured to one end portion of a
bifurcated lever 64 which can turn on a pivot member
65 of the housing 1 and further supports a pivotable
lever 67 as well as the helices of a torsion spring 66.
The legs of the torsion spring 66 bear against the levers
64, 67 1n such a way that the lever 64 tends to urge the
-pressure roller 62 against the sound shaft 60. The ex-
tent to which the levers 64, 67 can pivot relative to
each other is determined by a protuberance (e.g., an
elenga‘ted lug 68) provided on the lever 64 and mov-
~ able into abutment with an edge face of the lever 67.
- The pivot member 65 further carries washers or split
rings 69 which maintain the levers 64, 67 and the heli-
ces of the torsion spring 66 in predetermined positions
(as considered axially of the pwot member 65). The
- free end portion of the lever 67 is coupled to one end
portion of a connectmg or motion transmitting link 71
by means of a pin 70. The left-hand end portion of the
connecting link 71 (as viewed in FIG. 2 or 3) has a

circular opening (not shown) for the eccentric 13 of

the control element 12.

When properly threaded into the motion plcture
camera, a portion of the motion picture film 72 extends
between the sound recording head 55 and the biasing
member 53 as well as between the shaft 60 and roller
62 (see FIG.. 2). The parts 60, 62 constitute the film
transporting means of the second recording unit 8 and

‘the roller 62 1s movable between the Inoperative posi-

tion of FIG. 2 and an operative position in which it
engages the film 72 and presses the film against the
shaft 60 which is then rotated by the motor 43.
- When the lobe 17 of the cam 15 actuates the switch
41, the latter completes the circuit of the sound ampli-
ﬁer 9. The closing of switch 42 by means of the lobe 18
results in completion of the circuit of an electric cam-
era motor 66 constituting the prime mover for the film
| :tranSportmg means of the film exposing unit 6. The film
transportmg means of the unit 6 includes a pull-down
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circuit of the motor 11 is completed by way of conduc-
tor 30, tongue 24, conductive layer 20, tongue 25,
conductor 36, contacts 29, 33, conductor 32, energy

source 10 and conductor 31. The motor 11 rotates the

control element 12 clockwise from the zero position
shown in FIGS. 2-4 whereby the lobe 16 of the cam 13
closes:the normally open switch 40 which completes
the circuit of the motor 43 of the sound recording unit
8. The eccentric portion 14 moves beyond the end
portion 59 of the other arm of the carrier 44 so as to
enable the torsion spring 47 to pivot the carrier 44 in a
counterclockwise direction, as viewed in FIG. 2,
whereby the rotating output shaft 50 of the motor 43
moves into engagement with the periphery of the fric-
tion wheel 51 which, in turn, begins to rotate the sound
shaft 60. The carrier 44 also causes the link 52 to move
upwardly, as viewed in FIG. 2, so that the spring 54 1s
free to yieldably urge the biasing member 53 against
the film 72 opposite the sound recording head 53.
During the next-following stage of rotation of control
element 12 from the zero position, its eccentric portion

- 13 moves the connecting link 71 in a direction to the
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or intermittent 6a which is movable between operative

and inoperative positions and is operative to advance
the film 72 when the motor 6b is on.

" FIG. 4 further shows a normally open switch ‘73 (indi-
cated by phantom lines) which can be used as substi-
- tute for the switch 41 to complete the.circuit of the
sound amplifier 9 as'scdon as the release 4 is pivoted
from the idle position (contact 33 of master switch 27
engages the contact 28) to the second position of FIG.
4 in which the contact 33 engages the contact 29. The

‘bifurcated end portion 34 of the release 4 has a trip 34a
‘which can close the switch ‘73

The operation:

The control element 12 of the' third umt or control
‘unit 5 occupies the zero position shown in FIG. 4.

- When the user wishes to make exposures simulta-
neously with recording of 'sound on the motion picture
film 72, the release 4 is pivoted from the idle position to
the depressed or second position of FIG. 4 whereby the
‘switches 27, 26 complete the circuit of the motor 11 of
the control tmit S because the median contact 33 of the
master switch 27 engages the outer contact 29. The

50
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left, as viewed in FIG. 2, whereby the levers 67, 64
(which move as a unit due to the action of torsion
spring 66) pivot clockwise about the axis of the pivot
member 65 so that the roller 62 assumes its operative
position and presses the adjacent portion of film 72
against the sound shaft 60. At the same time, the lobe
17 of the cam 15 closes the normally open switch 41 to
complete the circuit of the amplifier 9. During the last
stage of rotation of the control element 12, the lobe 18
of the cam 15 closes the normally open switch 42 to

thereby complete the circuit of the camera motor 6b

which renders the pull-down éa operative so that suc-
cessive frames of the film .72 are placed into register
with the picture taking lens 2. Thus, the film exposing
and sound recording units 6, 9 operate in synchronism
and the sequence in which the prime movers 11, 43, 6b
are started is totally independent of the speed at which
the user pivots the release 4 to the second position

shown 1n FIG. 4. In other words, the motor 11 is started

before the motor 43, and the latter is started prior to
starting of the motor 6b irrespective of whether or not
the pivoting of release 4 from idle position takes place
abruptly or gradually. Moreover, the force which is
necessary to start the prime movers 11, 43, 6b in a
predetermined sequence need not exceed that force
which 1s required to actuate the release of a conven-
tional motion picture camera without sound recording
means.

When the control element 12 completes one-half of a
revolution, the insulators 21, 22 on the contact mem-
ber 19 assume the broken-line positions of FIG. 4.
Thus, the tip of the tongue 25 engages the insulator 22

‘to thereby open the circuit of the motor 11 so that the

control element 12 renders itself inoperative by coming

to a full stop in a second position at an angle of 180

degrees with respect to the zero position. The control
element 12 remains in such position as long as the
release 4 remains in the second position of FIG. 4
whereby the switches 40, 41, 42 respectively insure
that the circuits of the motor 43 amplifier 9 and motor
6b remain completed. Thus, the camera continues to
make exposures and to record sound but the control
element 12 has prepared the release 4 for rendering the

units 6 and 8 inoperative in response to movement of

release to its idle position.

... —nl
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In order to terminate or interrupt the making of ex-
posures and the operation of sound recording unit 8,
- the user of the camera simply relaxes or terminates the
pressure upon the release 4 so that the spring 38 is free
to contract and to cause the bifurcated end portion 34
of the release to move the median contact 33 of the
master switch 27 against the outer contact 28. This
completes the circuit of the motor 11 by way of con-
ductor 30, tongue 24, conductive layer 20, tongue 23
(because the insulator 21 dwells in the broken-line
position of FIG. 4), conductor 35, contacts 28, 33,
conductor 32, energy source 10 and conductor 31. The
motor 11 then rotates the control element 12 through
180° back to the zero position of FIGS. 2-4 and is
automatically arrested as soon as the element 12 reas-
sumes the zero position because the tip of the tongue
23 engages the insulator 21 which latter returns to the
position shown in FIG. 2. During the just described
rotation of control element 12 through 180°, the lobes
18, 17, 16 of the cam 15 are respectively disengaged
from and allow the switches 42, 41, 40 to open whereby
the motor 6b 1s arrested (so that the pull-down 6a be-

comes Inoperative) prior to opening of the circuit of

amplifier 9 and such opening of the circuit of amplifier
9 precedes stoppage of the motor 43. Furthermore, the
eccentric 14 causes the carrier 44 to move the output
shaft 50 away from the friction wheel 51 and to disen-
gage the biasing member 53 from the film 72. The
eccentric 13 causes the connecting link 71 to move in
a direction to the right, i.e., back to the position shown

in FIG. 2, so that the link 71 pivots the lever 67 coun-
terclockwise and the lever 67 pivots the lever 64 in the
same direction to disengage the pressure roller 62 from

the film 72 and the film from the sound shaft 60, i.e.,
the roller 62 reassumes its inoperative position before
the control element 12 renders itself inoperative by
moving the insulator 21 into register with the tongue
23. The release 4 is prepared to operate the control
unit 5 in response to renewed movement to the second
position shown 1n FIG. 4.

It will be seen that the element 12 of the control unit
S automatically reassumes the zero position when the
pressure upon the release 4 1s relaxed sufficiently to
allow the bifurcated end portion 34 to engage the me-
dian contact 33 of the master switch 27 with the outer
contact 28 under the action of return spring 38.

The distance between the inoperative (shown) and
operative positions of the pressing roller 62 and biasing
member 33 i1s preferably such that the film 72 can be
readily threaded between the recording head 55 and
sound shaft 60 on the one hand and the biasing member
33 and roller 62 on the other hand when the parts 53,
62 assume their inoperative positions.

An important advantage of the improved motion
‘picture camera 1s that, once the user has moved the
release to the second position shown in FIG. 4, the user
cannot influence the sequence in which the mechanical
film engaging parts are moved to operative positions
- and/or in which various electric circuits are completed
because the motor 11 is started in automatic response

to such movement of the release and comes to a halt

only when the control element or programming device
12 completes one-half of a revolution. The same ap-
plies for movements and other functions which are
performed when the user decides to allow the release to
return to the i1dle position, i.e., the motor 11 is started
again and comes to a halt only when the control ele-
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pressure roller 62 must be disengaged from the film 72
(by returning to its inoperative position) whenever the
release 4 has moved to its idle position, and the biasing
member 33 must be moved to inoperative position
when the release maintains the median contact 33 of
the master switch 27 in engagement with the outer
contact 28. This is highly desirable because the sound
shaft 60 could not be accelerated in an optimum man-
ner if 1t were to be operatively connected with the
motor 43 while 1n strong frictional engagement with
film 72 due to the fact that the pressure roller 62 dwells
In the operative position.

Without further analysis, the foregoing will so fully
reveal the gist of the present invention that others can,
by applying current knowledge, readily adapt it for
various applications without omitting features which
fairly constitute essential characteristics of the generic
and specific aspects of my contribution to the art and,
therefore, such adaptations should and are intended to
be comprehended within the meaning and range of
equivalence of the claims.

What is claimed as new and desired to be protected
by Letters Patent is set forth in the appended claims: |

1. In a motion picture camera, a combination com-
prising film exposing and sound recording units respec-
tively having first and second film engaging means
movable between operative and inoperative positions;
a release movable between idle and second positions;
and a self-arresting third unit having control means
operative to automatically effect movements of said

film engaging means to said operative positions in a
predetermined sequence in response to movement of

said release to said second position, to thereupon pre-
pare said release for rendering said sound recording
unit inoperative in response to movement of said re-
lease to said idle position, and to thereupon render
itself inoperative while said release dwells in said sec-
ond position.

2. A combination as defined in claim 1, wherein said
film exposing and sound recording units respectively
comprise discrete first and second film transporting
means and discrete first and second prime movers for
the respective film transporting means.

3. A combination as defined in claim 1, further com-
prising electrical components forming part of said
sound recording unit and being activatable by said
control means in response to movement of said release
to said second position.

4. A combination as defined in claim 1, wherein said
control means is further operative to effect movements
of said film engaging means to said inoperative posi-
tions in response to movement of said release to said
idle position, to thereupon prepare said release for
operating said control means in response to renewed

- movement of said release to said second position, and

60
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ment 12 reassumes its zero position. In other words, the

to thereupon render itself inoperative while said release
dwells in said idle position.

3. A combination as defined in claim 1, wherein said
third unit further comprises a first prime mover and
means for starting said prime mover in response to
movement of said release to said second position to
thereby operate said control means, said sound record-
ing unit further comprising a second prime mover
which is started by said control means subsequent to
starting of said first prime mover, said second film
engaging means comprising a sound shaft receiving
torque from said second prime mover and means for
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pressing the film against said sound shaft in response to
starting of said first prime mover.

6. A combination as defined in claim §, wherein said
sound recording unit further comprises a sound record-
ing head and means for biasing the film against said
recording head in response to starting of said first
prime mover.

7. A combination as defined in claim 6, wherein said
control means receilves motion from sald first prime
mover and said control means includes devices for
actuating said pressing means and said biasing means In
response to starting of said first prime mover.

8. A combination as defined in claim 7, wherein said
devices are arranged to disengage said pressing means
and said biasing means from the film in response to
movement of said release to said idle position.

9. A combination as defined in claim §, wherein said
control means is directly coupled with said first prime
Mover. |

10. A combination as defined in claim §, wheremn said
second prime mover is an electric motor having a ro-
tary output element and further comprising a carrier
pivotable about a fixed axis and having a first arm sup-
porting said motor and a second arm, and a counter-
weight mounted on said second arm and arranged to
balance the weight of said motor.

- 11. A combination as defined in claim 10, wherein
said counterweight includes said first prime mover.

12. A combination as defined in claim 1, wherein said
third unit further comprises an electric motor and
means for starting said motor in response to movement
of said release to said idle or to said second position,
said control means receiving torque from said motor
and including a contact member having a conductive
portion and two insulators on said contact member,
said starting means including a switch having a first
tongue permanently bearing against said contact mem-
ber, a second tongue normally bearing against said
contact member and engaging one of said insulators in
a first predetermined angular position of said control
element to thereby open the circuit of said motor, and
a third tongue normally bearing against said contact
member and engaging the other of said insulators to
thereby open the circuit of said motor in a second
predetermined angular position of said control means.

13. A combination as defined in claim 12, wherein
said starting means further comprises a second switch
having first, second and third contacts, said first and
second contacts being respectively connected with said
second and third tongues and said third contact being
movable by said release to respectively engage said first
and second contacts in said idle and second positions of
said release, said motor circuit being completed when
said third contact engages said first or said second
contact as long as said second and third tongues are
“disengaged from the respective mnsulators.

i4. A combination as defined in claim 13, further
comprising a source of electrical energy having a first
pole connected with said motor and a second pole
connected with said third contact, said motor being in
series with said tongue.

15. A combination as defined in claim 14, wherem
- said control means completes one-half of a revolutmn
to move from said first to said second predetermined
pGSlthn |

16. A combination as defined in claim 1, wherein said
film exposing unit comprises an electric motor for said
first film transporting means and a normally open
switch in circuit with said motor, said control means

having a portion arranged to respectively open and
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close said switch in response to movement of said re-
lease to said idle and second positions.

17. A combination as defined in claim 1, wherein said
sound recording unit further comprises a sound ampli-
fier and a normally open switch in circuit with said
amplifier, said control means comprising a portion
arranged to respectively close and open said switch in
response to movement of said release to said second

and 1dle positions.

18. A combination as defined in claim 1, wherein said
sound recording unit further comprises an amplifier
and a normally open switch in circuit with said ampli-
fier, said release having means for closing said switch in
response to movement of said release to said second
posttion.

19, A combination as defined in claim 1, wherein said
film exposing unit comprises a first motor for said first
film transporting means and said sound recording unit
comprises a second motor for said second film trans-
porting means, a sound amplifier and a normally open
switch in circuit with said amplifier, said control means
including portions arranged to close said switch prior to
starting of said first motor and subsequent to starting of
sald second motor.

20. A combination as defined i1n claim 19, wherein
said second film transporting means comprises a sound
shaft receiving torque from said second motor and
means for pressing the film against said shaft, said
pressing means receiving motion from said control
means to urge the film against said shaft subsequent to
starting of said second motor and prior to starting of
said first motor.

21. A combination as defined in claim 2{, wherein
said sound recording means further comprises a sound
recording head and means for biasing the film against
said head, said biasing means receiving motion from
said control means prior to starting of said first motor
and subsequent to starting of said second motor.

22. A combination as defined in claim 21, wherein
said control means is arranged to arrest said first motor
prior to opening of said switch and prior to arresting of

-said second motor in response to movement of said

release to said idle position.

23. A combination as defined in claim 1, wherein said
second film transporting means comprises a sound
shaft and a pressure member movable between said
operative and inoperative positions to respectively urge
the film against and to move away from said shaft, said
sound recording unit further comprising a prime mover
for said shaft, means for starting said prime mover by
way of said control means in response to movement of
said release to said second position, a sound recording
head, means for biasing the film against said head, said
biasing means being movable between operative and
inoperative positions in which said biasing means re-
spectively urges the film against and 1s spaced apart
from said head, and further comprising means for mov-
ing said pressing means and said biasing means to said

-operative positions in response to movement of said

release to said second position and to said imoperative
positions in response to movement of said release to
said idle position, the distance between the operative
and inoperative positions of said pressing and biasing
means being such that, in the inoperative positions of
said pressing and biasing means, the film can be readily
threaded between said sound shaft and said head on the
one hand and said pressing and biasing means on the

other hand.
L - 3 3¢ 4
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